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The mixture of hydroxyethylceiluloee and 
sodium carbonate can be used alone or in combination 
with a suitable carrier. A suitable carrier for the 
purpose of this invention is « carrier which is 
water-diepersable and vhich has no deleterious 
effect on the binding of the mixture vith the 
mineral ore. Suitable carriers include clays, such 
as bentonite, gums, such as guar gum, complexing 
agents, such as sodium tetraborate, or other 
inorganic salts, such as sodium chloride or calcium 
carbonate. 
Claim 

3. A conpoaition for agglomerating mineral ore pe-ticlee 
comprising essentially water-soluble hydroxyethylcellulose and 
sodium carbonate. 

9- A composition as recited in clain 8, wherein the sodium* 
carbonate is precent in an amount of at least 251, calculated on 
the total weight of the coapoaition. 

10. A reposition as recited in claim 8, wherein the soiiua_ 
carbonate ir present in an equal amount by weight r* the hydroxy- 
ethyl cellulose. 
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Field Of the Iny g ntl 9n 

This invention relates to a process for 
agglomerating or palletising mineral ore particles 
by commingling the mineral ore particles with a 
binding amount of a mixture of hydroxyethylcellulose 
and sodium carbonate. This invention also relates 
to pellets of mineral ore produced by auch a process. 

Background of the Invention 

Certain mineral ores, such as iron ore, 
must be reduced to finely divided particles for the 
purpose of benlf iciation. It is often necessary to 
agglomerate these particles to facilitate subsequent 
handling and storage of the mineral ore. e.g.. for 
efficient processing in a blast furnace. This 
agglomeration helps to prevent dusting, crumbling or 
caking of the ore. The pellets, sinters or 
briquettes thus formed from this -cgiomeretlon 
process should be porous and sufficiently strong 
enough to resist abrasion and crumbling during 
storage and handling. 

Known methods agglomerate the ore particles 
with binders such as hydroxyethylcellulose. 
be/itonite clay, a mixture of bentonUe and a soap,..- 
Portland cement, sodium silicate or a mixture of an 
alkali aalt of carboxymethyl-cellulose and an alkali 
metal salt. Use of these known blndera, however, la 
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.ometlme. disadvantageous For Irm.nce. the 
pellet, formed may lack sufficient retUtence to 
abra.lon; or the pellet, MJr contaln undMlr , bl , 
xevel. of cont.a.in.tln« compound.; or en unde.lr.bly 
high r.tlo of binder to ore ».y be neee...ry for 
•ffecient agglomeration. 

Accordingly, it 1. . n object of the pre.ent 
invention to provide « proce.. for agglomerating 
mineral ore perticle. which doe. not .uffer from the 
diMdventese. de.crlb.d .bove. A p.rticular object 
of thi. invention 1. to provide . novel proce.. for 
•gglomer.ting mineral ore p.rtlcle. which couprl.e. 
comalnglln 5 the ainer.l ore p.rticle. with . binding 
.mount of . mixture of hydroxyethylcellulo.e end 
•odium carbon.te. Another object of thi, Invention 
1« to provide novel miner.! or. pellet, produced by 
thl. proce... 
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PccrlPtlon of the I nvent^ n 

Thi. invention relate, to a proce.. for 
•gglomeretlon of clner.1 ore particle, which 
comprise, commingling the mineral ore particle, with 
a binding amount of a mixture of 
hydroxyethylcellulo.e and .odium c.rbon.te. in the 
pre.ence of water. The binding eaount of the 
mixture will vary depending upon the agglomeration 
method to be. used, the neture of the ore end the 
propertle. desired in the pellet, of the minerel ore 
thus formed. In general the binding amount of the 
mixture will be an amount greater than about 0.011, 
calculated on the weight of the dry ore. For iron 
ore perticle agglomeration the preferable amount of 
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thi Bi*tvr« 19 greater than eb*t 0.03%. calculate [ 
on the ireight of the drj ort. " f . 

In principal all types »f essentially 
vater-soiublle hydroxyethylcellulose can bo used to 
produce mixtures useful in the process of this 
invention. 

The mixture of hydroxyethylcellulose snd 
sodium carbonate can be used alone or in combination 
with a suitable carrier. A suitable carrier for the 
purpose of this Invention is s carrier which is 
veter-dlspsrcsble and which hss no deleterious 
effect on the binding of the mixture with the 
mineral ore. Suitable carriers include clays, such 
as bentonite, c iums f such as guar sum. complexity 

agents, such as sodium tetraborate, or other 

inorganic saite, such as sodium chloride or calcium 

carbonate. 

The mixture of hydroxyethylcellulose and 
sodium carbonate contains sodium csrbonste in an 
amount of at least 21, preferably greater than 25%. 
calculated on the total weight of the mixture. 
Preferably the concentration of sodium csrbonate 
will vary froa about 25% to about 75%, more 

preferably from about 30% to 65% and most preferebly 

from about 40% to about 60%, calculated on the total 

weight of the mixture of hydroxyethylcellulose snd 

sodium carbonate. 

The water present in the agglomeration 

aixture may be adjusted during or prior to addition 

of the mixture of hydroxyethylcellulose and sodium 

carbonate to the ore. The amount of water present 

is the amount necesssry for satisfsctory 

agglomeration. This amount will vary depending on 



fee 



ft^&Vf^O O TT. ., , .... , , w , 

i ' ' " 

type of alherel ore used end the desired properties 
of the agglomerated ore particles but. In general, 
19 equal to or greater than about 51 of the vet 
mixture. Preferably the Amount of water ranges from 
about 5* to about 20* of the vet mixture. For 
proper plasticity of Iron ore pellets the preferred 
amount of water ranges from about 7% to about 12* of 
the vet mixture. 

Commingling the mineral ore particles with 

.V the mixture of hydroxyethylcellulose and sodium 

•••• carbonate can be accomplished in any manner commonly 

used for agglomeration purposes, such as in a 

.: .* conventional dijc pelletizer or rolling drum 

: " pelletlzer, or In a roll press. 

"V The pellets thus formed are referred to as 

"green" or "rav" pellets. These pellets possess a> 
limited amount of structural strength. 
Consequently, the gt^en pellets are then dried for 

• \ about 0.5 hour to about 24 hours, preferably from 

• * . 

V about 1 hour to about 2 hours, at elevated 

temperatures, preferably between about 100*C to 
about 300 # C. During this drying step tha pellets 
reach their maximum strength. The strength and 
quality of the ore pellet is usually characterized 
by quantities auch as drop number and compressive 

-\ • strength. j 

The present invention vill be further j 
described in the following examples. j 

• 3 

Example I i 
Equal amounts by velght of f 
hydroxyethylcellulose (solution viscosity of 6000 I 
K centlpoiie at measured on a IX aqueous solution on a f 
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Brookfleld Viscometer on a No. 4 spindle at 30 rpw) 
And aodlua carbonate vara uniformly mixed in a twin 
ahell Mender to -bo used aa tha binder composition. 

Finals divided iron ore particles were 
initially homogenized jnd moisturized with water in 
a drum until the moisture content of the ore vts 
about AX. Samples (30 Kg. each) of the moistened 
ore vers manually mixed with various amounts of the 
binder composition for one minute and then uniformly 
fed into a disc pelletiz^r. Water was fed to the 
disc by a proportioning pump through two sprays to 
attain the desired percentage af moisture in the 
pellets (see Table 1). 

The pellets thus produced ranged in size 

from 10 to 14 ma. The *gre*n" pellets for each 
reapectlve concentrstion of binder and water were 

segmented into lots of 15 each for testing: 

2. Drop Test 

This test consisted of dropping the green 

pellets from a height of ArjOmm onto an iron base. 

The average number of drops required to cause 

fracture of the IS pellets in the lot is the drop 

number. 

II. Compressive Strength 

A. Creen Pellets 

This test consisted of loading each pellet 
to breakage with the aid of a hydraulic press moving 
at a constant speed of 50ma/mln. The number 
represents the average compressive strength in grams 
required to break the pellets of each lot. 

B. Dry Pallets 
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:r«n pollota produced by tho ewloasration 
process vara placed in en own find driad for 2 hours 
At about 110 # C, and then aubjoctod to the 
cooproaaivs strtngth test described abovt. 

Tho results of thsso tests art sumarlzod 
in Table I. 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
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19 
20 
21 
22 



XABULL 

Quality of relists Vlth and Hl thout Binder 
(15 pellets per tett) 



Tsst Binder* 
No. Addition 
(5/t) 



0 
0 

200 
2C0 
200 
200 
200 
200 
350 
400 
400 
400 
400 
450 
600 
600 
600 
600 
600 
600 
1000 
1500 



Drop 

Holatgre Nunber 



Cocpreaalve 

stre/n*«tMa) 



Green 



Dry 



7.50 


2.00 


450 


600 


8.30 


2.00 


620 


620 


7.51 


1.67 


600 


630 


7. 57 


1.60 


670 


640 


a. 03 


2.00 


640 


950 


a. 26 


2.40 


740 


910 


8.37 


2.13 


530 


970 


8.52 


2.60 


960 


1150 


7.95 


2.27 


830 


1460 


7.73 


2.20 


650 


1310 


7.eo 


1.87 


730 


1260 


5.20 


2.93 


1010 


1450 


6.35 


3.67 


1180 


1500 


a. 13 


2.60 


810 


1460 


7.70 


2.13 


600 


1810 


7.93 


2.60 


900 


1690 


8.13 


3.07 


900 


15*0 


3.60 


4.33 


720 


1960 


e.79 


4.13 


980 


1930 


9.05 


2.67 


750 


1470 


6.41 


3.53 


750 


3690 


e.7o 


7.20 


630 


5190 



* Crasia of tho 50/50 blend of hydroxyethyl 
ctllulooa and aodlua carbonate per ton of iron ore 
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The procedure dssctlbid above ves repeated 
uslnj a elxture of bentonlte clay and the binding 
composition as the pelletlxlns a»ent. The results 
of this test ere sumarlxed In Teble II. 
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Quality of Pellet* Product 
with Bentonlte Addition 



Binder find 
Bentonite* 
(t/t) 



Woiature Drop 
(4) Number 



Conpresaivc 
Strgnethd) 



Green 



Dry 



Bentonlte 
1700 
Binder 
300 



5.33 



2.07 



$00 



1650 



* IS pellet* tested 

♦ Grata* of Bentonlte end binder per ton of iron ore 

EXAMPLE II 
The following binding composition* were 
prepared by ; uniformly mixing the ingredient* 
(percentage* fcre all by weight): 

A. 5« hydroxyethylcelluloee (HEC I) 

(aolution viacoaity of 6000 centipoiae 
ee meaaured on a 11 aqueou* aolution 
on a Brookf ield Viacometer on a No. 4 
aplndla at 30 rpm) 
SCTl sodium carbonate 
B. 50X hydroxyethylcelluloae (HEC II) 

(aolution Yiacoaity of 300 centipoi** 
mm meeaured on a 2% aqueou* aolution 
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on a Brookf leld Viecoaeter on a NO. 2 
spindle at 60 rpo) 
50% sodium carbonate 

C. 351 KEC I 

651 sodium carbonate 
0. 251 KEC I 

251 Guar gum 
501 sodium carbonate 
Finely divided taconite ore particles 
<-6.51 moisture) were nixed with one of the 
binding compositions deacribed above for each test. 
Concentration of the binding composition for all 
testa was 1.55 pounds per ton of taconite ore. 
After mixing, the ore plus bindina composition was 
uniformly fed into a rotating balling tire for 
pelletixing. Water was added as required as an 
stoaixed nist. The pellets thus formed ranged in 
size from 12-14ma. The pellets were then segmented 
into lots of 20 each for teating. 
X. Drop Test 

A. Green pellets 

Same teat as described in Example 1 except 
that the pellets were dropped from a height cf 18 
inches. 

B« Dry Pellets 
, Green pellets were placed in an oven and 
dried for 30 minutes at 350* 7 ( 176*C). The dried pellets 

vere then subjected to the drop- test described above. 
XX. Compressive Strength 

A. Green Pellets 

This test consisted of loading each pellet 
to breakage uaina a Chati.ilon Spring T^ter of 25 
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lb. range; at a constant speed or OU in./aec. The 
mabtr nprutnti the average compressive strength 
in mndt, required to break tht pellet of etch lot- 
S. Dry Pellets 

Creen pellet* »ere placed in an oven and 
dried for 30 minutes at 350T(-m«c>. The dried 
pellets vere then subjected to the compressive 
•trength test described above. 

the results of these tests are summarized 
in TABLE III. 



Sindins 
Compo- 
sition 



IASLE III 

tt a Quality o f Pellet* 

flllns Different Binrti rR Cogmoc^ nne 
(Averese of 20 pellets per test) 



Moisture 
- S_ 



Drop KuBb» r 



Compressive 

strmth* 



2X1 



A 

5 
C 
0 



$•79 

e.49 
a. 07 



3,65 
3.45 
2.61 
3.36 



2.76 
2.55 
2.15 
3.65 



3.57 
3.39 
3.06 
3.16 



4.54 
4.52 
3.23 
4.35 



Average compressive strength in pounds 
Not determined 



Binding compositions comprising various 
blends of hydroayethylcolluloee (solution viscosity 
of 6000 centlpolse as measured on a l\ aqueous 
solution 6n a Brookfield Viscometer on a No. 4 
eplndle at 30 rpm) and sodium carbonate were 
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prepared bj uniformly mixing the 
*7<lroxmhjleelluloaa and sodium carbonatt at 
folicnft (percentages em all bj weight); 

E. 50% hydroxyethjicellulose 

501 aodiun carbonate 
T. 60% hydroxyethylcellulose 

40% sodium carbonate 
5. 751 i^droxjethylcellulose 
25% aodium carbonatt 
100% hydroxjethylceiluioee 
0% sodium carbonatt 
Finely divided taconite ore particles 
(•a. 5% aoisture) were olxed with one of the 
binding composition, described above for etch test. 
Concentration of the binding composition in the ore 
varied for each composition but the percentage of 
hydroxyethjicelluloee in the ore remained the same, 
i.e., 0.75 lbs. per metric ton of ore. After 
mixing, the ore plua binding composition was 
pelletiied and-'tested as described in Example II. 

The results of theso tosta are summarized 
In Table IV. 
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Quality cf ?*ll*t* mm* Blfferunt 
Blend* of HTdroxYgthTlcellulonc end 



Mndina 



L3S/ 
Metric 



PtPP.r*.V~>?r 



Compressive 



7?n 


wet 


■ Pry „ 


ve; 


PXTT 


• 

* 


1.55 


3.2 


2.9 


3.5 


«.a 


3.3 


1.30 


3.1 


2.1 


3.3 


3.5 


6.6 


i.o* 


3.7 


2.0 


3.1 


2.9 


a. 7 


6.7* 


3.6 


2.0 


3.5 


3.1 


e.3 



E 
? 
G 
H 



•Average of 2d pellet* per test 

The process of this Invention is preferably 
eoplo7*d for iron-containing ore* and ore concentrates, 
such as aasnet'ite and hesatite concentrates, natural ores 
and pyrlte residues but the process is also suitable for 
use with non-fierrous ore naterial*. 

Although the nethod of this invention has 
been described generally for preparation of pellets of 
mineral ore it will be understood by those skilled in 
the art that this aethod is equally applicable for the 
preparation of other agglonerated forms, such as 
briquettes and ainters. 
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Ths claims defining the Invention art as follow?*- 

1. A process for agglomerating mineral 
ore particles which comprises eosaingling the 
mineral ere particles with a binding amount of a 
mixture of essentially water-soluble 
hydroxyethylcelluloae and sodium carbonate. In the 
presence of water. 

2* A process as recited in claim 1, 
wherein the binding eacunt of the mixture of 
hydroxyethyl celjiulos* and sodium carbonate Is 
greater than 0.011, calculated on the weight of the 
dry mineral ore. 

3. A process as recited in claim 2, 
wherein the sodium carbonate is present In an amount 
of at least 25*^ calculated on the total weight of 
the mixture of nydroxyethylcellulose and aodium 
carbonate. 

4. A process as recited In claim 3, 
wherein the aodium carbonate is present in an equal 
amount by weight as the nydroxyethylcellulose. 

5. Ai process as recited in claim A, 
wherein the mineral ore is iron ore. 

6. A process as recited in claim 5, 
wherein the binding amount of the mixture of 
nydroxyethylcellulose and sodium carbonate is an 
amount greater than about 0.051, calculated on the 
dry weight of the iron ore. 

88183073 
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10. A coaposition as recited in claim 8, wherein the aodiuB 
carbonate ie present in an equal anount by weight ae the hydroxy- 
ethyl cellulose. 

11. A process for agglomerating nineral ore particles 
substantially a* described with reference to th* exaaples. 

12. A coaposition for agglomerating nineral ore particlea 
aubstantially as described with reference to the exaaples. 



DATED this 20 day of August 1985. 
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7. The aggloaerated product of the process of any one of 
claims 1 to 6. 

8. A coapdsition for agglomerating Bineral ore particlea 
5 conprising essentially water-soluble hydroxyethylcelluloae and 

aodiua carbonate. 

9. A coaposition as recited in claia 8, wherein the sodiua 
carbonate is present in an aaount of at least 25X f calculated on 
the total weight of the coayosition. 
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We f UN-ION CARBIDE CORPORATION t a Corporation organized under 
the laws of the State of Nev Tork, located at Old Ridgebury 
Road, Panburyi, State of Connecticut, 06817, United States of 
America, hereby apply for the grant of a patent for an 
invention entitled, A PROCESS FOR AGGLOMERATION OF MINERA L 

° R£ PARTICL£S t gTILI f5 NG * MIXTURE OF HIDROETHYLCELLULOSE 
A»p SODIUM CARBONATr, which' is described in the accoapanying 
complete dpecif ication. 
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This application is a Convention Application and is based 
on the application for a patent or similar protection made 
in the United; States of America, on 20 November 1984, 
numbered 673,286. 
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Our address for service is: Care of JAMES M. 



LAVRIE & CO . , 



Patent Attorneys, of 72 Willsaere Road, Kev, 3101 t Victoria, 
Australia. ''^ 

DATED this 20 day of August 1985. C 
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In support of the Convention Application made b? L 
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in 



(hereinafter referred to u the applicant) for a Patent 

hp for « invention entitkd: l, '-™ P . R0CESS y0R acclokctaxios 

KIHERAL ORE PARTICLES UTILI2IKC A MIXTURE 'or l^SSm£^ 
AND SODIUM CARBONATE * 
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or-fflU^uteT^MA^M.^^ of Coonectlcnt^U " 

>%lfeftdJSjCaCAJL«LAmrlft4 

do solemnly and sincerely declare as follows: 

1. I am authorised by the applicant for die patent 
to make this declaration on its behalf. 

2. The basic application as denned by Section Ml of the Act 
made m (i Lth*_Jft»ltfd Jt.atas of Aaarlea 

onthe_ — I 0 ** _da 7 0 f Jloveaber JQ 84 . ' 

p ? ul Ch advlck Payne numbered 673,286 ' ' 

on the day of 



-19 _by. 



S-^-?2!L?!?^£iIS^L. "»«ing «t 100 Queensferry Road, 

of Africa. 



is/an the actual inventor of the invention and thefrcts upon which the applicant 
a entitled to make the application are as follow: 

The applicant is the assignee of 9?* dwlck PavT,e by virtue of 
. deed SL a !?i? noent «?v«?ber 19. 19B4; owide .between the aald_ 

Paul _Chadwlck J\aync_and J^ton Carbide Corporation 

4. The basic application referred to m paragraph 2 of thii Declaration 

was the first application made in a Convention country in 

respect of the invention the subject of the application. 



this. 



DECLARED at Dc nbury. Ct., United States of America 
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